The effect of recombinant human interleukin-3 and recombinant human granulocyte-macrophage colony-stimulating factor on Fc gamma receptor expression and antibody-dependent cellular cytotoxicity of hematopoietic progenitor cells during in vitro myeloid maturation.
Enriched progenitor cell fractions from human bone marrow were induced to undergo myeloid maturation in culture using recombinant human interleukin-3 (rhIL-3) and granulocyte-macrophage colony stimulating factor (rhGM-CSF). A negative selection method using the murine monoclonal antibodies (MABs) PM81 (anti-CD15), AML-2-23 (anti-CD14), PC251 (anti-CD33), OKT11 (anti-CD2), and SCCL-1 (anti-CD71) and immunomagnetic beads coated with sheep anti-mouse IgG (Dynal A.S., Oslo, Norway) was used to remove the more mature cellular components of mononuclear cells from normal donor bone marrow samples. The resulting fraction of cells contained 35 to 40% CD34-positive cells, and less than 1% of cells expressed the receptors for the constant portion of immunoglobulin G Fc gamma RI or Fc gamma RII. A small population (3-5%) expressed Fc gamma RIII on day 0, and these cells were found by two-color flow cytometry to be primarily natural killer (NK) cells. The level of Fc gamma R expression was determined every 2 to 3 days on aliquots of the differentiating cells. Thirteen percent of the cultured bone marrow cells expressed Fc gamma RII after 48 hours in liquid culture with rhIL-3 and rhGM-CSF. The percent of cells expressing Fc gamma RII increased to a peak of 78% of the gated population on day 10. The mean fluorescence intensity (MFI) remained low for the first 8 to 10 days of culture, but at that time the MFI more than doubled. Fc gamma RI and Fc gamma RIII expression remained low throughout the culture period. The ability of the differentiating cells to perform antibody-dependent cellular cytotoxicity (ADCC) was determined at a single-cell level in a modified plaque assay using monolayers of ox erythrocyte (oxE) target cells. The purified progenitor cells, when placed in oxE monolayers sensitized with polyclonal rabbit anti-oxE antibody (AB), showed no plaque formation over control oxE layers. No increase in ability to generate cytolytic plaques in antibody-sensitized oxE layers was seen compared with unsensitized oxE layers until after 10 days of incubation in liquid culture. At that time, the percent of cells forming plaques in the AB-sensitized oxE layers was 34.4 +/- 10.7% (average +/- standard error of the mean [SEM]; n = 4) compared with 10.0 +/- 0.7% on the control oxE layers. The peak plaque formation appeared to coincide with the increase in MFI of a large population of the cultured cells.(ABSTRACT TRUNCATED AT 400 WORDS)